Synthesis of β-Carboline-Based N-Heterocyclic Carbenes and Their Antiproliferative and Antimetastatic Activities against Human Breast Cancer Cells.
A series of novel β-carboline-based N-heterocyclic carbenes was prepared via Mannich reaction between methyl 1-(dimethoxymethyl)-9H-pyrido[3,4-b]indole-3-carboxylate, formaldehyde, and primary amines. All compounds were evaluated for their antiproliferative activity using human breast cancer and lung cancer cell lines. Three compounds, 3c, 3j, and 3h, were discovered to display IC50 less than 10 μM against human breast cancer MDA-MB-231 cells at 24 h of treatment. Pharmacologically these compounds lead to G2/M phase cell cycle arrest and induction of cellular apoptosis by triggering intrinsic apoptotic pathway through depolarization of mitochondrial membrane potential and activation of caspases. At lower concentrations, these compounds also showed antimigratory and antiinvasive effects against highly metastatic human breast cancer MDA-MB-231 cells via aberration of MAP-kinase signaling and by the inhibition of matrix metalloproteinases. However, these analogues lack in vivo effect in mouse model which may be attributed to their strong affinity to HSA that was investigated spectroscopically with compound 3h.